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Papers Presented at Advisory Group for Aerospace Research and
Development (AGARD) Symposium on Machine Intelligence for
Aerospace Electronic Systems

Background. On 13-16 May 1991, the 51st Symposium of the Avionics
Panel was held in Lisbon, Portugal. A large amount of research is being
conducted to develop and apply machine intelligence (M}) technoiogy to
aerospace applications. The Miresearch covers the technical areas under
the headings of artificial intelligence, expert systems, knowledge
represeniation, neural networks, and machine fearning. This list is not all
inclusive. This research could aiter dramatically the design of aerospace
electronics systems because Mi technology enables automatic or
semiautomatic operation and control. Some of the application areas whare
Ml is being considered include sensor cuing, data and information fusion,
command/controljcommunications/inteiligence, navigation and guidance,
pilot aiding, spacecratt and launch operations, and logistics support for
aergspace slectronics. For many routine jobs, it appears that M! systems
couid totally displace human operators. In other situations, Ml systems
would provide screened and processed data as well as recommended
courses of action to human operstors. The MI technology will snabie
electronic systems or subsysterns that adapt or correct for errors. Many of
the paradigms have parallel implernentation or use intelligent aigorithms to
increase the speed of response 1o near real time. The symposium focused
on applications rssearch and deveiopment to determine the types of Ml
paradigms that are best suited to the wide variety of aerospace slectronics
applications.

To obtain copies of the following papers, contact the Office of Naval
Research European Office:

1. Machine Inteiligence for Survivable Communications Network
Management
Mr. Nick P. Kowaichuk, Rome Air Development Center (AFSC),
United States (U.S.)

2. A Distributed Environment for Testing Cooperating
Decision Aids
CAPT Jetirey D. Grimshaw, USAF, and Mr. Craig S. Anken, Rome
Air Development Canter (AFSC), U.S.

3.  Heuristic Route Optimization: A Modat for Force Level Route
Pilanning
LY Janet L. Barboza, USAF, Rome Air Development Center
(AFSC), U.S.

4. Advance Satellite Workstation
Thomas E. Bieier, Stewart Sutton and Sidney Hollander,

The Aerospace Corporation, U.S.

5. A Synergistic Approach 1o Reasoning for Autonomous Sateliltes
CAPT James M. Skinner, USAF, Air Force Space Technology
Center, and Prof. George F. Luger, University of New Mexico, U.S.

6. Spacecraft Electrical Power System Fauh Detection/Diagnosis
and Resource Management
Mr. Peter J. Adamovits, Canadian Space Agency,

Mr. Eric Jackson, intemational Submarine Enginesring Ltd., and
Mr. Broan Liblong, Aiberta Research Council, Canada (CA)

7. TACAID - A Knowledge Based System for Tactical Decision

Making

Dr. Kevan Robom' British Mrﬁu ﬁl UlK.

10.

11

14,

16.

18.

Automated Threat Responss Recommaendation in Environments
of High Data Uncertainty Using the Countarmeasure
Association Technique (CMAT)
Mr. George B. Chapman, Mr. Robert J. Burdick, and
Dr. Glenn £. Johnson, Mission Research Corporation, U.S.
Future ESM Systems and the Potentlal for Neural Processing
Dr. Asthur G. Seif and Mr. Gregory P. Bourassa, M.E L. Defence
Systems, Lid., CA
Neural Network Solutions to Mathematical Models of Parallei
Search for Optimal Trajectory Generation
Lyie A Reibling, Smiths industries Aerospace & Defense Systems
inc., U.S.
Application des Méthodes "Réseaux de Neurones™ a la
Classification Automatique de Cibles
Automatic Target Recognition Using Neural Network Methods
Jean-Luc Regef and Jean Quignon, Thomson-CSF, France (FR)
Localisation de ls Menace: une Découverte Majeurs pour les
Systdmes Intelligents de Guerre Electronique
Threat Locallzation: A Major Breakthrough for Intelligent EW
Systems
Jacques Franquet and Christian Mailiard, Dassat 't Electronique.
FR
A NASA/RAE Cooporation in the Development of s Real-Time
Knowiedge Based Autopliot
Mr. Colin Daysh, Mr. Malcolm Corbin, Mr. Geoff Butler, Royal
Asrospace Establishment, UK., Mr. Eugene L. Duke, NASA US., |
and My, Steven D. Belle and Mr. Randal W. Brumbaugh, PRC
Systems Services, U.S.
Adaptive Tacticat Navigation
Me. Sandra L Berning, Wright Research and Deveiopment Center
and Mr. Douglas P. Glasson, The Analytic Sciences Corporation,
usS.
Locally Linsar Neural Networks for Aerospacse Navigation
Systems
. Steven C. Gustafson and Or. Gordon Littie, Resesarch Institute.
University of Dayton, U.S.
Pot's Associate: Evoiution of a Functional Prototype
MAJ Carl S. Lizza, LT Michael A. Whelan and
CAPT Sheiia B. Banks, USAF, Wright Research and Deveslopment
Canter, U.S.
Developmaent of Tactical Decision Akis
Mr. C. J. Porter and Mr. W. G. Semple, British Asrospace Military
Arcraft, Lid., UK

Expert Intégré & bord des Avions de Combat pour
’'Evaiuation des Performances en Tempe Réel
Combat Alroraft Embedded Expert System for Real-Time
Performances Asassssment
Daniel Servel, Patrick Lahaile and Andre Havre, Dassault
Electronique, FR
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24,

25,

Integrating Machine intelligence into the Cockplt 10 Ald the Pllot

Dr. Edward J. Lovesey, Royal Aerospace Establishment,

Mr. Robert |. Davis, MMA Joint Venture, U.K.

Sensor Driven Alrborne Replanner: Near-Term Application of
Autonomous Artificisé intelligence to Naval Reconnalssance by
Unmanned Alr Vehicles

Dr. R. M. Williams and Mr. J. J. Davidson, Naval Air Development
Center, U.S.

A Threat Management Systam

Dr. Klaus Holla and Dr. B. Benninghofen,
Messerschmitt-Bolkow-Biohm GmbH, Federal Republic of
Germany (FRG!

inmeliigence Artificielie Appliqués au Diagnostic de Pannes
Artificial intelligencs Applied to Fault Diagnosis

Michel E. L. Courtois and Gilles Charnpigneux, Dassault-Aviation,
FR

Expert System for the TORNADO Ground-Based Check-Out
System

Jurgen Fey, Dr. Johannes Marangos, Dr. Mathias Merx, and

Dx. Wollgang Mansel, Messerschmitt-Bolkow-Blohm GmbH, FRG
Asrospace Applications of Diagnostic Expert Systems:

The AITEST Experience

Prof Moshe Ben-Bassat, The Leon Recanati School of Business,
and D. Ben-Arie, {. Beniaminy, |. Ben-2vi, J. Cheitetz, M. Eshel,
0. Horovitz, 1. Minkin, M. Seila, M. Shalev, H. Shem-Tov,
IET-Intelligent Electronice Lid., Tel Aviv, israel

A Knowledge-Based Assistant for Diagnosis In Alrcraft
Maintenance

Ing. M. A Piers and k. J. C. Donker, National Asrospace
Laboratory NLR, the Nethertands (NE)
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iMegrated Communications, Navigation, identification Avionics
(ICKIA) Expent System for Fault Tolerant Avionics

Mr. Mark E. Minges, Wright Research and Development Center,
us.

A Developmem-Memory Approach for Enhancing Avionics
Software

Loglstics
Mr. Marc J. Pitarys, Wright Research and Development Center,
us.
C3i Graphical Applications
Mr. Earl C. LaBatt, Jr., Rome Air Development Center (AFSC), U S
Engineering Graphical Anslysis Tool Development Program
Me. Victor R. Clark and Mr. Josaph R. Diemunsch, Wright
Research and Development Center, U S.
A Knowlsdge-Based Intelligent Tutoring System for Crew
Training: ACQUIRE-ITS
Or. Brian A Schaeter, Mr. Rob Side, Mr. Rick WagstaH,
Mr. Omer Magusin, and Mr. lan R. Morrison,
Acquired Imeltigence, inc., CA
Reasoning with Uncertain and Incomplete information in
Aesrospace Appiications
k. J. C. Donker, National Aerospace Laboratory NLR, NE

COR Dennis R. Sadowski, USN

Aarospace Systsms Technology Officer.
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